I INTRODUCTION
Adaptive antenna arrays are commonly used to suppress interfering signals at the receive site. Often, these adaptive arrays are designed to operate in the presence of strong interfering signals (intentional jamming) and are unable to suppress weak interfering signals (below thermal noise). This is because it is the thermal noise, rather than the weaker interfering signal which controls the array weights. The array adapts to minimize the thermal noise and the interference remains unsuppressed. Recently Gupta and Ksienski [I] proposed modifications to the feedback loops and showed that an adaptive array with modified feedback loops provides the required suppression of weak interfering signals.
[2] built an experimental adaptive array and verified the theoretical analysis. The experimental adaptive array uses the modified feedback loops to control the antenna weights.
Later Ward, et al.
Varioris algorithms used to control the weights of adaptive arrays can also be implemented using the sample matrix inversion (SMI) technique We have built an experimental modified SMI adaptive antenna array. The performance of the adaptive array is discussed in this paper. The experimental data is compared with the theoretical predictions. The two 'This work was supported in part by NASA/ Lewis Research Center, Cleveland, Ohio under Grant NAG3-536 to The Ohio State University. ex1iil)it a. good agreement. A brief description of the experimental system is given first.
I1 EXPERIMENTAL SYSTEM
The experimental system is a three element SMI adaptive antenna array and operates in a signal scenario consisting of a desired signal and an interfering signal whose source may be located at arbitrary angular separation from the desired signal. One of the antenna elements, designated as the main antenna, is highly directive and i s pointed in the direction of the desired signal. For the purposes of parameter control and performance evaluation the experimental system synthesizes the signals which would have been received by the three elements. A block diagram of the experimental system is given in Figure 1 . The signal simulator generates the desired signal and {lie interfering signal incident on the array. l h e s e signals are combined in the array simulator to form the signals received at the three elements. Noise in the various elements is added in the array simulator. The array processor together with the system computer samples the signals received by the three elements, computes the weights using modified SMI algorithm, and weights the various antenna elements to form the array output. The computer is also used to evaluate the system performance. The system operates at 69 MHz with a bandwidth of 6 MIIa. To save hardware, the array weights are normalized with respect to the main antenna weight, i.e., the weight of the main antenna is always unity. The performance of the experimental system is discussed next. Figure 2 shows the interference suppression provided by the system versus interference-to-noise ratio (INR) in the main channel. The desired signal is present only in the main channel and the signal-to-noise ratio (SNR) in the main channel is 16.5 dB. Interference signal level in one of the auxiliary channels is 15 dB below than that in the main channel while the interference level in the other auxiliary channel is INR(mazn) + 6.5dB for one set of curves and ZNR(mazn)+9.7dB for the other set of curves. E'is set to equal to zero for this test, i.e., the performance is for conventional SMI adaptive array. In the results presented here, the number of signal samples used to estimate the covariance matrix is very large. Theoretically predicted performance is also shown in the figure. Note that the experimental data shows good agreement with the theoretical prediction. As expected, the interference suppression increases with an increase in the INR in the main channel. For weak interfering signals (INK (main) < -5 dR), the interference suppression is less than 10 dB, which may not be sufficient for certain applications. Figure 3 shows the interference suppression provided by the system versus F when INR in the main channel is fixed at -9.45 dB. All other parameters are the same as before. Again F = 0, corresponds to conventional SMI system. Note that the experimental data shows good agreement with the theoretical prediction. The interference suppression increases with an increase in F . For F > 0.8, the interference suppression provided by the modified SMI system is at least 10 dB higher than that provided by the conventional SMI system. Thus, the modified SMI system can provide the required interference suppression. Figure 4 shows the SNR at the output of the array versus I". All other parameters are the same as before. Again, the experimental data shows good agreement with the theoretical predictions. Note that the maximum degradation in the SNR is of the order of a dB. Thus, the modified SMI system suppresses the weak interfering signal without adversely affecting the SNR. 
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